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AMENDED CLAIMS 
[received by the Intematioiial Bureau on 1 1 August 2004 (1 1 .08^004); 
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In the Claims ; 

Thb listing of datms win replace an prior versions, and Rsttngs, of claims In thd 
application. 

1 . (Original) An apparati^ for radially expanding and plastically defonning an expandable 

tubular member, comprteing: 

an expansion device movable In the expandable tubular member for radially 
expanding and plastically defomning the expandable tulxilar member; 
and 

a vibratory device coupled fo the expansion device for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device. 

2. (Original) The apparatus of daim 1 , wherein the expansion device comprises: 

a tapered expansion cone. 
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3» (Original) The apparatus of dalm 2, wherein the expansion device further comprises: 
an actuator coupled to the tapered expansion cone for displacing the tapered 
expansion cone in an axfal direction relative to the expandable tubular 
member.* 

4. (Original) The apparatus of daim 3, wherein the expansion device further comprises: 

a locking device coupled to the actuator for fixing the positbn of the expandable 
tubular member relative to the actuator during the axial displacement of the 
expansion cone relative to the e)q)andabl6 tubular member. 

5. (Original) The apparatus of daim 1 , wherein the expansion device comprises: 

a rotary expansion device. 

6. (Original) The apparatus of daim 1 , wherein ttie vibratory de^ce is positioned within a 
non^expanded portion of the expandable tubular member. 

7. (Original) The apparatus of daim 1 , wherein the vibratory device is positioned within an 
expanded portion of the expandable tulxilar member. 

8. (Original) The apparatus oT dalm 1, wherein the vibratory device is positioned within the 
expansion device. 

9. (Original) The apparatus of daim 1 , wherein the vibratory device comprises a plurality 
of vibratory devices. 

10. (Original) The apparatus of claim 9. wherein at least one of the vibratory devices is 
positioned within a non*«xpanded portion of the exparvlable tubular member. 

1 1 . (Original) The apparatus of daim 10, wherein at Irast another one of the vibratory 
devices is positioned wltliin an expanded portion of the expandable tubular member. 

12. (Original) The apparatus of daim 10» wherein at least another one of the vibratory 
devices Is positioned within the expansion device. 
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13. (Original) The apparatus of dafm 1 1 , wherein at least another one of the vibratory 
devices is positioned within the expansion device. 

14. (Original) The apparatus of dalm 9, wherein at least one of the vibratory devices is 
posib'oned wItWn an expanded portion of the expandable tubular member. 

15. (Original) The apparatus dalm 14, wherein at feast another one of the vibratory 
devices is positioned witlvn the expansion device. 

1 6. (Original) The apparatus of daim 9, wherein at least another one of the vibratory 
devices is positioned within the expansion device. 

15. (Original) The apparatus of daim 1, wherein the vibratory device comprises: 

a fluid powered vibratory device. 

1 6. (Original) The apparatus of daim 1 . wherein the vibratory enei^y comprises: 

vibratory er^rgy in one or more planes. 

17. (Original) The apparatus of daim 16, wherein the vibratory energy comprises: 

vibratory energy having a frequent distribution havir^ one or more center 
frequendes. 

18. (Original) The apparatie of daim 17, wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having a plurality of center 
frequendes. 

19. (Original) The apparatus of daim 16, wherein the vibratory energy comprises: 

vibratory energy in a plurality of planes. 

20. (Original) The apparatus of dalm 19, wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having one or more center 
frequendes. 
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21 . (Original) The apparatus of claim 20, wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having a plurality of center 
frequencies. 

22. (Original) The apparatus of dalm 1 , wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having one or more center 
frequencies. 

23. (Original) The apparatus of dalm 22, wherein the vibratory enei^y comprises: 

vibratory energy having a frequency distribution having a plurality of center 
frequendes. 

24. (Original) The apparatus of dalm 1 , wherein the magnitude of the vibratory energy is 

variable. 

25. (Original) The apparatus of dalm 1, virtierein the magnitude of the vibratory energy is 

constant 

26. (Original) The apparatus of daim 1 , vrtierefn the plane of the vibratory energy Is 

variable. 

27. (Original) The apparatus of dalm 1 , wherein the plane of the vibratory energy is 

constant 

28. (Original) The apparatus of daim 1 , wherein the expandable tubular member comprises 

a welbore casing, 

29. (Original) The apparatus of dabn 1. wherein the expandable tubular memi>er comprises 

apipellnd. 

30. (Original) The apparatus of dalm 1 . wherein the e)qpandable tubular member comprises 

a structure support 

31. (Original) A method of radially expanding and pfastlcally defonnlng an expandable 

tukHilar nnember, comprising: 
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radially expanding and plastically deforming the expandable tubular aiember 

using an expansion device; aq)d 
injecting vibratory energy Into at least one of the expandable tid)ular member 

and the expansion device, i 

I 

32. (Original) The method of daim 31. further comprising: 

dispiadng the expan^on device In an axial diredton relative to the expandable 
tubular member during the radial expansion and plastic deformation. 

33. (Original) The method of dalm 32, further comprising: 

fbdng the position of the expandable tubular n>ember relative to the expansion device 
during the axial displacement of the expansion device relative to the 
expandable tubular member. 

34. (Original) The method of dsum 31 , further comprising: 

rotating the expansion device during the nadial expansion and plastic defonnation of 
the expandable tubular member. 

35. (Original) The method of dalm 31 , wtiereln the yibratory energy is Injected from a 
location within a non-expanded porfion erf tlie expandable tubular member. 

36. (Original) The method of daim 31 , wherein the vibratory energy is injeded from a 
location within an expanded portion of the e)qDandabie tubular member. 

37. (Original) The method of daim 31. wherein the vibratory energy is Injeded from a 
location wttNn the expansion device. 

38. (Original) The method of dalm 31 , wherein the yibratory energy Is ih|ected from a 
plurality of locations. 

39. (Original) The method of deim 38, wherein at laast some portion of the vibratory energy 
(s injected from a location within a non-expanded poiition of the expandable tubular member. 
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40. (Original) The method of daim 39, wherein at least another portion of the vibratory 
energy is injected from a location wRhin an expanded portion of the expandable tubular 
member. 

41 . (Original) The method of daim 39, wherein at least another portion of the vbratory 
energy Is Injected from a location within the expansion device. 

4Z (Original) The method of daim 40, wherein at least another portion of the vibratory 
enengy is injected from a location within the expansion device. 

43. (Original) The method of claim 38, whemln at least some portion of the vibratory energy 
is injected from a location within an expanded portion of the expandable tubular member. 

44. (Original) The method of daim 43, wherein at least another portion of the vibratory 
energy Is injected from a location within the expansion device. 

45. (Original) The method of daim 38, wherein at least a portion of the vibratory ^rgy is 
injeded from a location within the expansion device. 

46. (Otfginal) The method of datm 31 , wherein hr^ecUng vibratory energy into at least one of 

the expandable tubular member and the expansbn device comprises: 
Injeding fluldic materials into the expandable tubular member. 

47. (Original) The rrothod of daim 31, wherein the vibratory energy comprises: 

vibratory energy In one or more planes. 

48. (Ordinal) The mettiod of daim 47, wherein the vibratoiy energy comprises: 

vibratory enetgy having a frequency distribution having one or more centsr 
frequendes. 

49. (Original) The method of daim 48, wherein the vibratory energy comprises: 

vibratory energy having a irequen^ distribution having a plurality of center 
frequendes. 
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50. (Original) The method of claim 47, wherein the vibratory energy comprises: 

vibratory energy in a plurality of planes. 

51 . (Ordinal) The method of dalm 60, wherein the vibratory energy comprises: 

vS>ratory energy having a frequency distribution having one or more center 
frequencies. 

52. (Original) The method of dalm 51 , wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution ha^ring a plurality of center 
frequendes. 

53. (Original) The method of dalm 31 , wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having one or more center 
frequendes. 

54. (Original) The method of daim 53. wherein the vibratory energy oomprlses: 

vibratory energy having a frequency distribution having a plurality of center 
frequendes. 

55. (OriginaO The method of dalm 31 , wherein the magnitude of the vibratory energy is 

variable. 

56. (Original) The method of daim 31 , wherein the magnitude of the vil^tory energy Is 

constant 

57. (Original) The method of claim 31 , whereh the plane of the vibratory energy is variable. 

58. (Original) The method of claim 31, wherein the plane of the vibratory energy is constant. 

59. (Original) The method of daim 31 , wherein the expandable tubular member comprises 

a weltxire casing. 

60. (Original) The method of dabn 31, wherein the expandable tubular member comprises 

a pIpeDne. 
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61 . (Original) The rrothod cf dalm 31 , wherein the expandable tiitoular member cxwnprises 

a structural support 

62. (Orig'tnad) The apparatus of dalm 1 , wherein the vibratory device coupted to the 
expansion device generates vibratory energy to agitate the expandable tubular member and 
the expansion device. 

63. (Original) The method of .daim 31 , further comprising: 

injecting vibratory energy into the expandable tubular member and the expansion device. 

64. (Original) A system for radially expanding and piasticaiiy defomning an expandable 

tubular member, comprising: 

means for radially expanding and plastically defonming the e)g)andablB 

tubular member using an e^ansion device; and 
means for injedbig vibratory energy Into at least one of the expandable 
tulHjIar member and the expansion device. 

65. (Original) The system of dalm 84, further conrH)rlslng! 

means for dtspladng the expansion device In an axial direction relative to the 
expandable tubular member during the radial expansion and plastic 
defomiation. 

66. (Original) The system of cteum 65, further ocmprtsing: 

means for fbdng ttie position of the expan^ble tubular member relative to the means 
for dispiadng the expansion device during the axial displacement of the 
expansion device relatfve to the expandable tubular member. 

67. (Original) The system of dalm 64, further comprising: 

means for rotating the expansion device during the radial expansion and plastic 
defomiation of the expandable tubular member. 

68. (Original) The system cf daim 64, wherein the vibratory energy ir^'ected from a 
location within a non-expanded portion ctf the expandable tubular mmnber. 



AIMENDED SHEET (ARTICLE 19) 



wo 2004/053434 



PCT/US2003/0385S0 



69. (Original) The s^tem of claim 64. wherein the vibratory energy Injected from a 
location within an expanded portton of the expandable tubular member. 

70. (Onginal) The system of daim 64, wherein the vibratory energy Is Injected for a location 
wKhln the expansion device. 

71 . (Original) The system of claim 64, wherein the vibratory energy is iniected fwm a 
piuratlty of locations. 

72. (Original) The system of claim 71 . wherein at least some portion of the vibratory energy 
is injected from a location within a non-expanded portion of the expandable tubular member. 

73. (Original) The system of daim 72, wherein at least another portion of the vibratory 
energy Is injected from a location within an expanded portion cf the expandable tubular 
member. 

74. (Original) The system of daim 72, wherein at least another portion of the vibratory 
energy is injected from a location wittiin the expansion device. 

75. (Original) Tlie system of daim 73, wherein at least another portion of the vibratory 
energy is injected from a location within the expansion device. 

78, (Original) The system of daim 71 , wherein at least some portion of the vibratory energy 
is ir^ected from a location within an expanded portion of the expandable tubular member. 

77. (Original) The system of daim 76, v^erein at least anoth^ portion of the vibratory 
energy is injected Irom a location wittiln the expansion d&Acs. 

78. (Original) The system of daim 71 , wherein at least a portion of the vibratory energy is 
ir^eded from a location within the expansion device. 

79. (Original) The system of daim 64, wherein Injed'mg vibratory energy Into at least one of 

the expandable tubular member and the expansion device comprises: 



AMENDED SHEET (ARTICLE 19) 



wo 2004/053434 



PCT/US2003/038550 



Injecting fluldic materials into the expandable tubular member. 

80. (Original) The system of daim 64. wherein the vibmtory energy comprises: 

vibratory energy in one or more planes. 

81 . (Original) The system of dalm 80» wherein the vibratory energy oomprisesi 

vibratory energy having a frequent^ detribution having one or more center 
frequencies. 

62. (Original) The system of claim 81 , wherein the vibratory energy comprises: 
vibratory energy having a frequency distribution having a plurality of center 
fipequendes. 

83. (Original) The system of dalm 80, wherein the vibratory energy comprises: 

vibratory energy in a plurality of planes. 

84. (Original) The system of dalm 83, wherein the vibratory energy comprises: 

vR)rat^ energy having a frequency distribution having one or more center 
frequericies. 

85. (Original) Tlie system of claim 84, wherein the vi}Fatory energy com(^tses: 

vibratory energy having a frequency distribution having a plurality of center 
fipequendes. 

86. (Original) The system of dalm 64, wher^ the vibratory energy comprises: 

vibratory energy having a frequency distribution having one or more center 
frequendes. 

87. (Original) The s^tem of dalm 86. wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution ha^dng a plurality of center 
frequencies. 

88. (Origirral) The system of dalm 64. wherein the magnitude of the vibratory energy is 

variable. 
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89. (Original) The system of dalm 64, wherein the magnitude of the vibratory energy Is 
constant 

BO. (Original) The system of claim 64, wherein the plane of the vibratory energy is variable. 

91 . (Ordinal) The system of claim 64, ^{rtiereln the plane of ttie vibratory energy Is constant. 

92. (Original) The system of daim 64, wherein the expandable tubular member comprises a 

welbore casing. 

93. (Original) The system of dalm 64, wherein the expandable tubular member comprises a 

pipeEne. 

94. (Original) The system of dahn 64, wherein the expandable tubular member comprises a 

structural support. 

96. (Original) The system of dam 64, further comprising: 

means for injecting vibratofy energy Into the expandable tubular member and the expansion 
device. 

96. (Original) The apparatus of claim 19. wherein one of the planes Is radial; and wherein 

another one of tfie planes Is longitudinal. 

97. (Original) The method of datm 50, wherein one of the planes Is redlal; and wherein 

another one of the planes is iongitudlnal. 

98. (Original) The system of daim 83. wherein one of the planes Is longttudinai; and 

wherein another one of the planes Is radial. 

99. (Original) The apparatus of dalm 1 , further comprising: 

a vibratory device coupled to the expansion device for generating vibratory 
energy to impart rotation to the expansion device. 
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100. (Original) The method cf dalm 31, furttier comprising: 

injecting vibratory energy Into the expansion device to Impart rotation to the 
expansion device. 

101. (Original) The system of dalm 64, further comprising: 

means for injecting vibratory energy Into the expansion device to impart 
rotation to the expansion device. 

102. (Original) A system for radially expanding and plastically defonning an expandable 

tubular member, comprising: 

means for radially expanding and plastically deforming the expandable tubular 
member; and 

means for reducing tlie required radial expansion forces during the radial expansion 
and plastic deformation of the expandable tubular member. 

103. (Original) The apparatus of dalm 1. wherdn the vibratory device Is adapted to impad 

the expandable tubular member. 

104. (Original) The method of claim 31, wherein injecting vibratory energy into at least one of 
the expandable tubular member and the expansion device, comprises: 

Impacting the expandable tubular member. 

105. (Original) The system trf dain 64, wherein means for Irijecting vibratory energy into at 
least one of the expandable tubular member and the expansion device, comprises: 

means fbr Impacting the e)q)andable tubular member. 

106. (Original) The apparatus of dalm 1, wherein the vibratory device Is adapted to Impact 

the expansion device, 

107. (Original) The method of dalm 31 , wherein Injecting vibratory energy into at least one of 
the expandable tubular member and the expansion device, comprises: 

impacting the expansion device. 
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1 08. (Original) The system of dalm 64. wherein means for irserting vibratory energy Into at 
least cna of the expandable tubular member and the expansion device, comprises: 

means for Impacting the expansion device. 

109. (Original) The method of claim 31, further comprising: 

Inserting the expansion device and the expandable tubular member into a 

preexisting structure; and 
injecting vtbratory energy Into at least one of the e3q)andable tubular member 

and the expansion devtee durirq the insertion. 

110. (Original) The method of daim 31, further comprising: 

removing the expansion device end the expandable tubular member from a 

preexisting strudure; and 
injecting vibratory energy Into at least one of the expandable tubular member 

and the expansion device during the removal. 

111. (New) An apparatus for radially expanding and plasflcally defonning an expandable 

tubular mend)er, comprising: 

an expansion device movable In the expandable tubular member for radially 
expanding and plasUcally defonmig the expandable tubular memben 
and 

a vibratory device coupled to the expansion device for generating vfcratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the expansion device comprises one or more external arouate 
spherical surfaces. 

1 12. (New) An apparatus for radially expanding and plastlcaliy deforming an expandable 

tubular member, comprising: 

an expansion device movable In the expandable tubular member for radially 
expanding and plastically defbrrrung the expandable tubular member; 
and 
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a vibratory device coupled to tho expansion device for generating vibratory 
enengy to agitate at least one of the expandable tutnilar member and 
the expansion device; 

wherein the e)q3anslon device comprises one or more exiemal arcuate 
elliptical sivfaces. 



1 13. (Nm) An apparatus tor radially expanding and plastically defbnning an expandable 
tubular member, compriSTng: 

an expansion device movable in ttie expandable tubular member for radially 
mpanding and plastk:ally defonnlng the expandable tubular member, 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agitate at least one of flie expandable tubular member and 
the expansion device; 

wherein the expansion device comprises one or more extemal arcuate 
hyperfooHc surfaces. 



1 14. (New) An apparatus for radially expanding and plastically deforming an expandable 
tubular member, comprising: 

an expansion device movable in the expandable tubular member for radialty 
expanding and plastically deforming the expandable hjbuiar member, 
and 

a vibnartory device coupled to the expansion device for generating vibratory 
energy to agitate at \eest one of the expandable tubular member and 
the expansion device; 

wherein the expansion device comprises one or mora extemal arcuate 
sifffacas that are faceted. 



1 16. (New) A method of radially expanding and plasticdily deforming an expandable 
tubular member, comprtelng: 

radially expanding and plastically defonfning the expandable tubular member 

using an expansion device; and 
in|ecrn>g vibratory energy into at least one of the expandable tubular member 
and the expansion device; 
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wherein the expansion device comprise© one or more external arcuate 
spherical surfaces. 

1 16. (New) A method of radially expanding and plastically deforming an expandable 

tubular rmmber, comprising: 

radially expandhg and plastically deforming the mpandable tubular nwn*er 

using an expansion device; and 
Injecling vibratory eneigy Into at least one of the expandable tubular member 

and the expansion device; 
wherein the expansfon device comprises one or more external arcuate 

eDIptical surfaces. 

1 17. (New) A method of radially expanding and plastically defomnlng an expandable 

tubular member, comprising: 

radially expandtr^ and plastically deforming the expandable tubular member 

using an expansion device; and 
Injecting vibratory energy into at least one of the oxpand^e tubular member 

arKi the expansbn device; 
wtierein the expansion device comprises one or more external arcuate 

hyperboBc surfaces. 

. Iia. (New) A method of radially expanding and plastically deforming an expandable 
tubular member; comprising: 

radially expanding and plasticaHy deforming the expandable tubular member 

using an expansion device; and 
ejecting vibratory energy into at least one of the expandable tubular member 

and the expansion device; 
wherein the expansion device comprises one or more external aruiate 
surfaces that are faceted. 

1 19. (New) An apparatus for radially expanding and plastically deforming an expandable 
tutsular memberi comprising: 
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an expansion device movable in the expandable tubular member for radfally 
expanding and plaslicBlly defonning the expandable tubular member; 
and 

a vibratory device coupled to the expansion device for generating >ribratory 
energy to agitate at least one of the expandable tubular member and 
the expar^n device; 

wherein the expansion device comprises a rotary expansion device. 

120. (New) A method df radially expanding and plastically defbnning an expandable 

tulMjIar member, comprising; 

radially expanding and plastically deforming the expandable tubular number 
by rotating an e)q)ansion device wtth^ the expandable tubular 
member, and 

injecting vibratory energy into at least one of the expandable tubular member 
and the expansion device. 

121 . (New) An apparatus for radially expanding and plastically defomryng an e)q)andable 

tubular member, comprising; 

an expansion device movable In the expandable tubular member for radially 
expanding and plastically deforrrtfng the exparKiable tubular member, 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the vibratory device Is positioned within an expanded portion of the 
expandable tubular member. 



122. (New) A method of radtally expanding and plastically deforming an expandable 
tubular nnember. comprising: 

radtaily expanding and plastically deforming the expandable tubular member 
by using an expansion device within the expands^le tubular member, 
and 
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injecting vibratory energy into at least one of the expandable tubular member 
and the expansion device from a location within the radially expanded 
and plastically deformed portion of the expandable tubular member. 

123. (New) An apparatus tor radially expanding and plasticaOy defomning an expandable 

tubular mwnber. c. /nprising: 

an expansion device movable In the expandable tubular member lor radially 
expanding and plastically defomiing the expandable tubular memben 
and 

a vibratory device coupled to the expansion device for genwatlng vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the vibratory device is positioned within the expansion device. 

124. (New) A method of radially expandhg and plastically defomning an expandable 

tubular member, comprising: 

radialy expanding and ptastlcaily deforming the expandable tubular member 
by using an expansion device within the expandable tubular member; 
and 

Injectii^ vibratory energy Into at least one of the expandable tubular member 
and the expansion device from a location within the expansion devk». 

125. (New) An apparatus for radially expanding and plastically deforming an expandable 

tutHJiar member, comprising: 

an e}^n$lcm device movable In the expandable tubular member for radially 
expanding and plastkaily defomiing the expandable tubular memben 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the vibratory device comprises a plurality of vibratory devices. 

1 26. (New) A method of radially expanding and plastlcaBy defonrtng an expandable 

tubular member, comprising: 
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radiaDy axpandlng and plastically deforming the eocpandabie tubular maniber 
by using an expansion device wiftiln the expandable tubular mmben 
and 

injecting vibratory energy Into at least one of the expandable tubular member 
and the expansion device from a plurality of discrete spaced apart 
locations. 

127. (New) An apparatus for radially expanding and plastically defomitng an expandable 

tubular member, comprising: 

an expansion device movable in the expandable tubular memberfor radially 
axpandmg and plasticany deforming the exparKiable tubular member; 
and 

a vibratory device coupled to the expansion device for generating vibratory 
wergy to agitate et least one of the expandable tubular noember and 
the expansion devioe; 

wherein the vibratory energy comprises vibratory energy having a frequency 
distribution having a plurality of center frequencies. 

128. (New) A method of radially expanding and plastically deforming an expandable 

tubular memberi conrqprising: 

radially expanding and plastically defomiing the expandable tubular merTtf)er 
by using an expansion device within the expandable tubular memben 
and 

ir#ctlng vibratory energy Into at least one of the racpandable tubular member 

and the expansion device; 
wherein the vibratory energy comprises vibratory energy having a frequency 

distribution having a plurality of center frequencies. 

129. (New) An appanatus for radially expanding and plastically deforming an expandable 

tubular nmnber, comprising: 

an expansion devioe movable in the expandable tubular member for radially 
expanding and plasticaBy deformir^ the expandable tubular member, 
and 
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a Vibratory device coupled to the expansion device for generating vibratwy 

energy to agitate at least one of the expandable tubular member &nd 

the expansion device; 
wherein the vibratory energy comprises vibratory energy having a frequency 

distribution having a pluralify of center frequencies; and 
wherein the vibratory energy comprbes vibratory energy In a plurality of 

planes. 

130. (New) A ndothod of radially expanding and plastically defbnning an expandable 

tubular member, comprising: 

radially expanding and plastically defomning the expandable tubular member 
by using an expansion device within the expandable tubular member; 
and 

Injecting vibratory eneigy into at least one of the expandable tubular member 

and the expansion device; 
wherein the vibratory energy comprises vftiratory er)ergy heving a ff^uency 

distribution having a phirallty of center frequencies; and 
wherein the vibratory energy comprises vibratory energy In a plurality of 

planes. 

131. (New) An apparatus for radially expandfrig and plastically defomiing an expandable 

tubular member, comprising: 

an expansion device movable In the expandable tubular member for radially 
expanding and plastically defonnlng the expandable hjbular member; 
and 

a vibratory device coupled to the expansion device for generating vibratory 
' energy to agitate at least one of the expandable tubular member and 
the expansion device; 
the plane of the v&}ratory energy is variable. 

132. (New) A method of radially expanding and plastically defonning an expandable 

tubular member, comprising: 
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radially expanding and ptastlcBlty deforming the expandable tubular member 
by using an expansion device within the expandable tubular member; 
end 

injecting vibratoiy energy Into at least one of the expandable tubular member 

and the expansion device; 
wherein the plane of the vibratory energy Is variable. 

1 33. (New) An apparatia for radially expanding and plastically deforming an expandable 

tubular member, comprising: 

an expansion device movable In the expandable tubular member for radially 
expanding and piasticaliy deforming the expandable tubular member; 
and 

a vibratory device cx)upled to the expansion device for generating vibratory 
energy to agitate at les^ one of the expant^le tubular member and 
the expansion device; 

wherein the vibratory energy has a center frequenqr of about 40 Hz. 

134. (New) A m^hod of radially expanding and plastically deforming an expandable 

tubular member, comprising: 

radially expanding and plastlcally defonning the expandable tubular member 
by using an expansion device within the expandable tubular member; 
and 

Injecting vibratory energy Into at least one of the expandable tubular member 

and the expansion device; 
wherein the vbratory energy has a center frequency of about 40 Hz. 

135. (New) A system for radially expanding and plastically deforming an expandable 

tubular m^nber. comprising: 

means for radially expanding and plastically deforming the expandable 

tubular member us\t\q an expansion device; 
means for Injecting vibratory energy into at least me of the expandable 

tubular member and the expansion device; and 
means for rotating the expansion device during the radial expansion and 

plastic defomnatlon of the expandable tubular member. 
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136. (New) A system for radially expanding arrd plastically deforming an expandable 

tubular member, comprising: 

means for radially expanding and plastically deforming the expandable 

tubular member using an expansion device; and 
means for inMng vibratory energy Into at least one of the expandable 

tubular member and the expansion device from a location within the 

radielly expanded and plasticaBy defonned portion of the expandable 

tubular member. 

1 37. (New) A system for radially expanding and plastically defomiing an expandable 

tubular memt)er, comprising: 

means for radially expanding and pldstcally defomiing the expandable 

tubular member using an expansion device; and 
means for injecting vibratory energy Into at least one of the expandable 

tubular member and the expansion device from a locatim within the 

expansion device. 

138. (New) An apparatus for radially expanding and plastically defonnlng an expandable 

tubular member, comprising: 

an expansion device movable in the expandable tubular member for radially 
expanding and plastically defonnlng the expandable tubular niember; 
and 

a vibratory device coupled to the expansion device for irrq^artlng rotation to 
the e)qpanslon device. 



1 39. (New) A method of radially e)q)anding and plastically defonning an expandable 
tubular member, conq)rtsing: 

radially expanding and plastically deforming the expandable tubular member 

using an expansion device; and 
Irtiectlng vibratory energy into expansion device to impart rotation to the 
expansion device. 
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140. (New) A method of radlalty expanding and plastically defbnning an expandable 

tubular member, comprising: 

radially expanding and plastically defbnning the expandable tubular member using 

an expansion device; and 
hcreasing the plasticity and formabiliiy cf the expandable tubular before the radial 

expansion and plastic defbmfiatlon of the expandable tubular member. 

141 . (New) A system for radially expanding and pbstlcaHy defomfring an expandable 

tubular member, comprising: 

means for radially expanding and plastically deforming the expandable tubular 

men^r using an expan^n device; and 
means for Increasing the plasticity and fomiabBity of the expandable tubular before 

the radial expansion and plastic defbnnatlon of the expandable tubular 

member 

142. (New) A method of radially expanding and plasticaliy deforming an expandable 

tubular member, comprising: 

radially expanding mi plastically deforming the expandable tubular member using 

an expan»on device; and 
Increasing the plasticity and fonmabtlity of the expandable tubular during the radial 

expansion and plastic deformation of the expandable tubular member. 



1 43. (New) A system for radially expanding and plastically deforming an expandable 
tubular member, comprising: 

means for radially expanding and plastically defonning the expandable tubular 

memtier i^ing an expansion device; and 
means for increasing the plastidly and fonnabillty of the expandable tid)ular during 

the radial expansion and plastic defonnatton of the expandable tubular 

mentber. 



144. (New) A method of radiaHy expanding and plastically deforming an expandable 
tubular member, comprising: 

radially expandir^ and plastically deforming the expandable tubular member usir^ 
an ^cpanslcHi device; 
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Injecting vibratory energy into one or more of the expansion device and the 

expandable tubular member, wherein the injected vibratory energy is provided 
in an initial plane, has an Initial center frequency, and has an Initial amplitude; 
and 

durffig the radial expansion and piasfic defomiation of the expandable tubular 
member 

a) Incrementing at least one of the plane, center frequency, and amplitude for 

the Injected vibratory energy; 

b) monitoring the amount of energy required to continue the radial expansion 

and plastic dafbmiattan of the expandable tubular memben and 

c) repeating steps a) and b) until the completion of the radial expansion and 

plastic defomiation of the expandable tubular member. 

145. (New) A system for radially expanding and piasMcaHy defbmoing an expandable 
tubular member, comprising: 

means for radiaRy expanding and plastically defomiing the expandable tubular 

member using an expansion device; 
means for injecting vibratory energy into one or more of the eixpansion device and 

the expandable tubular member, wherein the hjeded vibratory energy is 

provided in an initiai plane, has an Initial center frequency, and has an Initial 

amplitude; and 

means for during the radial expansion and plastic defomiation of the expandable 
tubular memben 

a) mems for incrementtiq at least one of the plane, center frequency, and 

amplitude for the Injected vibratory energy; 

b) means for monitoring the amount of energy required to continue the radial 

exparBlon and plastic defomiation of the expandable tubular member; 
and 

c) means for repeating steps a) and b) untH the completion of the radial 

expansion and plastic deformation of the expandable tubular member. 

146. (New) A method of radially expanding and plastically defonnlng an expandable 
tubular member, comprising: 
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radially expanding and plasticaHy defbmnlng the expandable tubular nnember using 

an expansion device; 
injecting vibratory energy into one or n^re of the expansion device and the 

expandable tubular memtier, whoein the Injected vibratory energy Is provided 

tn an Initial plane, has an InWai center frequency, and ha$ an InMdl amplitude; 

and 

during the radial expansion and plastic deformation of flie expandable tubular 
member 

a) IncrementirQ two or more of the plane, center frequency, and amplitude for 

ft\Q Ndctod vibratory energy; 

b) monitoring the amount of energy required to continue the radial expan^n 

and plastic defomnatlon of the expandable tubular member; ar^ 

c) repeating steps a) and b) until the completion of the radial expansion and 

plastic defbnnation of the expandat>le tubular member 

147. (New) A system for radially expanding and piastlcally deforming an expandable 
tubular m^Td)er, comprising: 

means for radldly e^fiandtng and plastically deforming the expandable tubuter 

member using an expansion device; 
means for inlecting vibratory energy into one or more erf the expansion device and 
the expandable tubular member, wherein the injected vibratory energy is 
pnTvided In an initial plane, has an initial center frequency, and has an initial 
amplitude; and 

means for during the radial expansion and plastic defomnation of the expandable 
tubular member. 

a) means for Incrementing two or more of the plane, center frequenqf, and 

amplitude for the irq'ected vibratory energy; 

b) means for monitoring the amount of energy required to continue tlie radial 

expansion and plastic defonnation of ttie expandable tubular member; 
and 

c) means for repeating steps a) and b) until the oc^letion of the radtel 

e)q>ansion and plastic deformation of ttte e)q>andabl8 tubular member. 
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